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1
$(\overline{M}^{2n},\omega, J)$ K\"ahler $\overline{L}^{n}$ $n$ $\overline{\iota}$ : $\overline{L}^{n}arrow\overline{M}^{2n}$
$\overline{\iota}^{*}\omega=0$ $\overline{\iota}$ $\overline{\iota}_{t}$ : $\overline{L}^{n}\cross(-\epsilon, \epsilon)arrow\overline{M}^{2n},$ $\overline{\iota}0=\overline{\iota}$ $\{\overline{\iota}_{t}\}$
$V_{t}:= \frac{d}{dt}\overline{\iota}_{t}$ $\overline{\iota}_{t}^{*}(V_{t}\rfloor\omega)$
$\overline{\iota}$ : $\overline{L}^{n}arrow\overline{M}^{2n}$
($H$- ) 1990 YGOh
([9],[10]),
$\mathbb{C}^{n}$ $T^{n}$ $H$- ( )H-




$\mathbb{R}P^{n}$ Clifford $-$ $H$- ([9]).
$\mathbb{C}^{n}$ ( )
$\mathbb{C}^{n}$ $H$ $T^{n}$ $H$- ([10]).
$H$- $H$-
$H$- ( [1]).
K\"ahler $(M^{2n+1}, \phi, \xi, \eta, g)$
( 2 ), $L^{n}$ $n$
$\iota$ : $L^{n}arrow M^{2n+1}$ $\eta$ $L^{n}$
$\iota$



















$\eta$ $M$ 1 $\eta\wedge(d\eta)^{2n}\neq 0$
( $\eta$ ). $\eta$ $M^{2n+1}$ $\xi$
:
$\eta(\xi)=1,$ $\xi\rfloor d\eta=0$ ,
Reeb $\eta$
$Ker\eta=:\bigcup_{p\in M}H_{p}$ ( $H_{p}\subset T_{p}M$ ) $2n$
Reeb $\xi$ $(H_{p}, d\eta|_{\mathcal{H}_{p}})$
$(M^{2n+1}, \eta)$ $(1,1)-$ $\phi$






$g(\phi X, \phi Y)=g(X, Y)-\eta(X)\eta(Y)$ , for $X,$ $Y\in\Gamma(TM)$
$(\phi, \xi, \eta)$ (compatible)
$\eta(X)=g(X, \xi)$ for $X\in\Gamma(TM)$
$(\phi, \xi, \eta, g)$ $M$ $g$
$d\eta(X, Y)=g(X, \phi Y)$ for $X,$ $Y\in\Gamma(TM)$
53
$(\phi,\xi, \eta)$ associate $M$ $g$ associate
$(\phi, \xi, \eta, g)$ $M^{2n+1}$ $g$ Levi-Civita $\nabla$
$(\overline{\nabla}_{X}\phi)Y=g(X, Y)\xi-\eta(Y)X$
$X,$ $Y\in\Gamma(TM)$ $(M^{2n+1}, \phi,\xi, \eta,g)$
$g$ associate ( ), Reeb
$\xi$ ( K- (K-contact structure)
).
$C(M)=\mathbb{R}^{+}\cross M$




(1) $\overline{R}(X, \xi)\xi=X-\eta(X)\xi$ , $X\in\Gamma(TM)$ .
(2) $\overline{R}(X, Y)\xi=\eta(Y)X-\eta(X)Y$, $X,$ $Y\in\Gamma(TM)$ .
(3) $\overline{R}(\xi, X)Y=(\overline{\nabla}_{X}\phi)Y$, $X,$ $Y\in\Gamma(TM)$ .
(4) $g(\overline{R}(\phi X, \phi Y)\phi Z, \phi W)=g(\overline{R}(X, Y)Z, W)$ , $X,$ $Y,$ $Z,$ $W\perp\xi$ .
$K$ (1) $(M^{2n+1}, g)$
$\xi$ $\xi$ $X$ $\overline{R}(X, \xi)\xi=X$ $(M^{2n+1},g)$ $K$-
(2) $(M^{2n+1}, g)$ $M^{2n+1}$





$X\in \mathcal{H}_{p},$ $p\in M$ $\{X, \phi X\}$ 2 $K(X, \phi X)$
$p\in M,$ $X\in \mathcal{H}_{p}$ $\phi$- $(\equiv c)$
$(M^{2n+1}, \phi, \xi, \eta, g)$ $M^{2n+1}(c)$
$M^{2n+1}(c)$ $A=\{n(c+3)+c-1\}/2$ $\eta$-Einstein




$(x^{1}, \cdots, x^{n}, y^{1}, \cdots, y^{n}, z)$ $\mathbb{R}^{2n+1}$ $(1,1)-$ $\phi$
$\phi=(\begin{array}{lll}0 \delta_{ij} 0-\delta_{ij} 0 00 y^{j} 0\end{array})$ .
$(\mathbb{R}^{2n+1}, \phi, \xi, \eta, g)$ $\phi$- $-3$




$\eta_{z}:=g(\cdot, Jz),$ $\xi_{z}:=Jz,$ $\phi:=J-\eta\otimes\xi$
$g$ $(S^{2n+1}, \phi, \xi, \eta, g)$
$S^{2n+1}$ $\phi$- 1
2.2





$M$ $(M^{2n+1}, \phi, \xi, \eta, g)$
$M$ $p$ $(\mathcal{H}_{p}, d\eta_{p}|_{kl_{p}}’)$
$\iota$ : $L^{n}arrow M^{2n+1}$ $\iota^{*}d\eta=0$ $p\in\iota(L)$ $\iota_{*}(T_{p}L)\subset \mathcal{H}_{\iota(p)}$
22. $(M^{2n+1}, \phi, \xi, \eta, g)$ $\iota$ : $L^{n}arrow M^{2n+1}$
1. $p\in L$ $\iota_{*}T_{p}L\perp\phi(\iota_{*}T_{p}L)$ .
2. $\iota$ 2 $B$ $\mathcal{H}=Ker\eta$ $\iota$ $H$
$Ker\eta$






$V$ $\phi(\iota_{*}T_{p}L)$ $f:=\eta(V)$ $V=$
$f\xi+V_{\mathcal{H}}$ ([11]).
23. $(M^{2n+1}, \phi, \eta, \xi,g)$ $\iota:L^{n}arrow M^{2n+1}$
$\chi:\Gamma(NL)arrow C^{\infty}(L)\oplus\Omega^{1}(L)$
$\chi(V)=(\eta(V),$ $- \frac{1}{2}\iota^{*}(V\rfloor d\eta))$
$g(V, W)=\eta(V)\eta(W)+g^{*}(\alpha_{V}, \alpha_{W})$
$\alpha_{V}:=-\frac{1}{2}\iota^{*}(V\rfloor d\eta)$ $g^{*}$ $\Omega^{1}(L)$ $g$
2.3 $L$-
24. $(M^{2n+1}, \phi, \xi, \eta, g)$ $\iota$ : $L^{n}arrow M^{2n+1}$





26. $\{\iota_{t}\}$ $L$ $V= \frac{d}{dt}|_{t=0}\iota_{t}$ $V^{\perp}$
$\{\iota_{t}\}$
(5) $V^{\perp}=\chi^{-1}(\eta(V^{\perp}),$ $\frac{1}{2}d(\eta(V^{\perp})))$ ,
$\alpha_{V}\perp:=-\frac{1}{2}\iota^{*}(V^{\perp}\rfloor d\eta)=\frac{1}{2}d(\eta(V^{\perp}))$













28. $(M^{2n+1}, \phi, \xi, \eta, g)$ $\iota$ : $L^{n}arrow M^{2n+1}$
( $L$- ) $L$ $\{\iota_{t}\}$
$\frac{d}{dt}|_{t=0}Vol(\iota_{t}(L))=0$
$(i.e.$ , $H=0)$ $L$-
Euler-Lagrange ([7]).
2.9 (Euler-Lagrange [7]). $\iota$ : $L^{n}arrow$
$M^{2n+1}$ $L$-
$\delta\alpha_{H}=0$
$H$ $\iota(L)\subset M$ $\alpha_{H}=-\frac{1}{2}\iota^{*}(H\rfloor d\eta),$ $\delta$
$\Omega^{1}(L)$





211 ([8]). $\iota$ : $L^{n}arrow \mathbb{R}^{2n+1}(-3)$ $\mathbb{R}^{2n+1}(-3)$
$\iota(L)$ cylinder
$N^{2n}(r)$ : $=$ $\{\vec{x}\in \mathbb{R}^{2n+1}|g(\vec{x}-\vec{x}_{0},\vec{x}-\tilde{x}_{0})-\eta(\tilde{x}-\vec{x}_{0})^{2}=r^{2}\}$
$=$ $\{(x^{1}, \cdots, x^{n}, y^{1}, \cdots, y^{n}, z)\in \mathbb{R}^{2n+1}|\sum_{i=1}^{n}(x^{i}-x_{0}^{i})^{2}+(y^{i}-y_{0}^{i})^{2}=4r^{2}\}$ ,
( $\vec{x}0:=(x_{0}^{1},$ $\cdots,$ $x_{0}^{n},$ $y_{0}^{1},$ $\cdots,$ $y_{0}^{n},$ $zo)$ $\mathbb{R}^{2n+1}$ $r$ )




$(\overline{M}^{2n},\omega, J)$ K\"ahler $\overline{\iota}$ : $\overline{L}^{n}arrow\overline{M}^{2n}$ $\overline{\iota}^{*}\omega=0$
$\overline{\iota}$
$\overline{\iota}_{t}$ : $(-\epsilon, \epsilon)\cross\overline{L}^{n}arrow\overline{M}^{2n}$ $\overline{L^{n}}$ 1
-
$\iota$t




([10]). $\overline{H}$ $\overline{\iota}$ $\overline{\alpha}_{\overline{H}}=\overline{\iota}^{*}(\overline{H}\rfloor\omega)$





$C(L):=\{tx\in \mathbb{C}^{n+1}|t\in[0, \infty), x\in L^{n}\}$
$\mathbb{C}^{n+1}$ ( ) (
link ).
:




$K\ddot{a}$hler $\pi$ : $M^{2n+1}arrow\overline{M}^{2n}$ Canonical fibration
([12]):
(i) $p\in M^{2n+1}$ $Ker\pi_{*}(p)=\mathbb{R}\xi_{p}$ .
(ii) $\pi_{*}\circ\phi=Jo\pi_{*}$ .
(iii) $\pi$
Canonical fibration Hopf $\pi$ : $S^{2n+1}arrow \mathbb{C}P^{n}$
3.2 ([5], [7]). $\pi$ : $M^{2n+1}arrow\overline{M}^{2n}$ Canonical fibration $\iota$ : $L^{n}arrow M^{2n+1}$
$\pi 0\iota$ : $L^{n}arrow\overline{M}^{2n}$ $\iota$ L-
$\pi\circ\iota$ $H$
32 $S^{2n+1}$ $L$- $\mathbb{C}P^{n}$
$H$- Hopf
33([7]). $S^{2n+1}(1)$ $n+1$
$\tilde{T}^{n+1}:=S^{1}(\sqrt{\frac{p_{1}}{\sum_{i--1}^{n+1}p_{i}}})\cross\cdots\cross S^{1}(\sqrt{\frac{p_{n+1}}{\sum_{i--1}^{n+1}p_{i}}})\subset S^{2n+1}(1)\subset \mathbb{C}^{n+1}$
$p_{1},p_{2},$ $\cdots,p_{n+1}$
$p_{1}\leq p_{2}\leq\cdots\leq p_{n+1},$ $gcd(p_{1},p_{2}, \cdots,p_{n+1})=1$ ,
$\mathbb{C}^{n+1}$ $\tilde{T}^{n+1}$
$z_{1}=r_{1}e^{\sqrt{-1}^{\theta}}r_{1}\ldots,$$z_{n+1}=r_{n+1}e^{\sqrt{-1}\frac{\theta_{n+1}}{r_{n+1}}}\lrcorner$,
$rj=\sqrt{\frac{p_{j}}{\sum_{i--1}^{n+1}p_{i}}},$ $0\leq\theta_{j}\leq 2\pi rj$ , for $j=1,$ $\cdots,$ $n+1$
$\tilde{T}^{n+1}$ $S^{2n+1}(1)$ Reeb $\xi$ $n$
$(r_{1}, \cdots, r_{n+1})$





( $(p_{1},$ $\cdots,p_{n+1})=(1,$ $\cdots,$ $1)$ $\pi(\tilde{T}^{n+1})$ Clifford $-$ ).






$S^{2n+1}(1)\subset \mathbb{C}^{n+1}$ $n$- $\Omega$
$\Omega_{z}(v_{1}, \cdots, v_{n}):=\det_{\mathbb{C}}\{z, v_{1}, \cdots, v_{n}\}$
$z\in S^{2n+1},$ $v_{1},$ $\cdots,$ $v_{n}\in T_{z}S^{2n+1}$
$\mathbb{C}^{n+1}$
$n$-
41. $\iota$ : $L^{n}arrow S^{2n+1}(1)$
$\nabla(\iota^{*}\Omega)=i\alpha_{H}\otimes\iota^{*}\Omega$
(Legendre angle)
42. $L^{n}$ $\iota$ : $L^{n}arrow S^{2n+1}(1)$
$\beta:L^{n}arrow \mathbb{R}/2\pi Z$ ,
$e^{i\beta(p)}$ $:=(\iota^{*}\Omega)_{p}(e_{1}, \cdots, e_{n})=\det_{\mathbb{C}}\{\iota(p), \iota_{*}e_{1}, \cdots, \iota_{*}e_{n}\}$
$\{e_{1}, \cdots, e_{n}\}$ $T_{p}L$
4.1
43. $\iota$ : $L^{n}arrow S^{2n+1}(1)$ $\beta$
$\phi\nabla\beta=H$ .
43 29
44. $\iota$ : $L^{n}arrow S^{2n+1}(1)$ $L$-
$\beta$ $($ $\triangle\beta=0)$ $\iota$
$\beta$
$L$-
$K\ddot{a}$hler $H$- $L_{i}^{n_{i}}arrow M_{i}^{2n_{i}}(i=1,2)$
$L_{1}^{n_{1}}\cross L_{2}^{n_{2}}arrow M_{1}^{2n_{1}}\cross M_{2}^{2n_{2}}$ $H$- $L$-
60
4.5 ([5]). $n=n_{1}+n_{2}+1$
$\iota_{i}$ : $L_{i}^{n_{i}}arrow S^{2n_{i}+1}(1),$ $i=1,2$
$\gamma=(\gamma_{1}, \gamma_{2}):Iarrow S^{3}(1)\subset \mathbb{C}^{2}$
$\Phi:I\cross L_{1}\cross L_{2}arrow S^{2n+1}(1)$
$\Phi(t,p, q):=(\gamma_{1}(t)\iota_{1}(p), \gamma_{2}(t)\iota_{2}(q))$
$S^{2n+1}(1)$ $L$- $\Phi$
$L$- $\lambda,$ $\mu$ $\gamma=(\gamma_{1}, \gamma_{2})$ ODE
:
(7) $(\dot{\gamma}_{1}\overline{\gamma}_{1})(t)=-(\dot{\gamma}_{2}\overline{\gamma}_{2})(t)=-e^{i(\lambda+\mu t)}\overline{\gamma}_{1}(t)^{n_{1}+1}\overline{\gamma}_{2}(t)^{n_{2}+1}$ .
(7) ODE 44 $\triangle\beta=0$ $\iota_{i}$
$\Phi$ $\mu=0$ (7) ODE $\gamma$
(7) ODE
$\gamma_{\delta}(t)=(\delta(c_{\delta}^{n}$ .










51([8], [11]). $L$- $\iota$ : $L^{n}arrow M^{2n+1}$










(8) $\frac{d^{2}}{dt^{2}}|_{t=0}Vol(\iota_{t}(L))$ $=$ $\int_{L}\{g(\Delta\alpha_{V}, \alpha_{V})-2|V_{H}|^{2}-\overline{Ric}(V_{?t})$
$-2g(B(\phi V_{\mathcal{H}}, \phi V_{\mathcal{H}}), H)+g(V_{\mathcal{H}}, H)^{2}\}dv_{L}$,
$\Delta$ $\Omega^{1}(L)$ Laplace-Beltrami $\alpha v=-\frac{1}{2}\iota_{0}^{*}(V\rfloor d\eta),$ $\overline{Ric}$ $M^{2n+1}$
Ricci $Blf\iota$ $H$ $\iota$
5.2 $L$-
$\eta$-Einstein ( $H\equiv 0$)
$L$-
$M^{2n+1}$
$\eta$-Einstein ( $A$ $\overline{Ric}=Ag+(2n-A)\eta\otimes\eta$
), $L^{n}$ 52 (8)
:
(9) $\frac{d^{2}}{dt^{2}}|_{t=0}Vol(\iota_{t}(L))$ $=$ $\int_{L}’$
(10) $=$ $\frac{1}{4}$
$JL$
$\{|\triangle f|^{2}-(A+2)f\Delta f\}dv_{L}$ .
(9)
5.3 ([11]). $(M^{2n+1}, \phi, \xi, \eta, g)$ $\eta$-Einstein $A\leq-2$
$M^{2n+1}$ $L$-
Euclide $\mathbb{R}^{2n+1}(-3)$ $A=-2$ $\eta$-Einstein
$A>-2$ $L$- (10)






























5.7. $\gamma$ $\gamma$ $0$
58 1. ([8]) 3 $\mathbb{R}^{3}$ $\mathbb{R}^{3}$
$\phi$- $-3$ $\mathbb{R}^{3}(-3)$
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53 $L$- 56 $L$-
:
(11) $\gamma(s)=x_{0}+(\frac{2}{h}\cos hs,$ $\frac{2}{h}\sin hs,$ $- \frac{2}{h}s+\frac{1}{h^{2}}\sin 2hs+\frac{2y_{0}}{h}\cos hs)$ , $s\in[0, l]$ ,




$N^{2}( \frac{1}{h}):=\{(x, y, z)\in \mathbb{R}^{3}|(x-x_{0})^{2}+(y-y_{0})^{2}=\frac{4}{h^{2}}\}$,
cylinder ( 2.11 ). 5.6 (11)
$L$- $0<h\leq\pi/l$
2. ([8]) 3 $S^{3}(1)$ $\psi$ 1
$S^{3}(1)$ $L$- ([7], [13]).
(12) $\gamma(s)=\frac{1}{\sqrt{p+q}}(\sqrt{q}e^{\sqrt{-1}\sqrt{Rq}s},$ $\sqrt{-1}\sqrt{p}e^{-\sqrt{-1}\sqrt{gp}s})$ , $s\in[0,2\pi\gamma p\neg q$ ,
$(p, q)$ $(p, q)$
$(p, q)=(1,1)$ $|H|=|q-p|/\sqrt{pq},$ $\lambda_{1}=1/pq$
56 (12) $L$-
3 $L$- $L$-
55 58 2 L
$L$- ( )L-
33 5
59([8]). 5 $S^{5}(1)$ $L$- $-$ $T_{(1,1,u)}^{2}$ ( $u$ )
$L$-
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